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i-e. Ho, C6Hi2, CgH1g-Ci2H26 and C2-Cy fractions, begin to 
decrease for the solutions containing 10-%* mole/litre of benzene, 
Practically no further cuenges in the yields occur for benzene 
concentrations of about 10-7 mole/litre and upwards, Thus the 
solutions become "saturated" with the radiation inhibitor, the 
maximum decrease in the yields of hydrogen being about 20%. The 
yields of heavy radiolysis products and hexane are also decreased 
by about 20% irrespective of the chemical mechanism in which they 
were formed, The constancy of composition of the heavy residue: XA 
was checked by mass spectroscopy. For the products forming when 
C-C bonds are ruptured, i.e. Co-Cy4 fractions, the yields are 
lowered only by 14%, In this case benzene shows less inhibiting 
action, Since the percentage of various fractions is approximately 
the same for all Co~-Cy4 fractions, it is inferred that the 
inhibition affects equally odd and even carbon numbered hydro- 
carbons, The authors explain the fact that the inhibiting action 
does not depend on differences in chemical mechanisms of product 
formation, by postulating that the inhibitor accepts at least a 
part of excitation energy from molecuies, radicals or ions 
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directly from excited electronic levels before the energy is 
transmitted to vibrational levels, which establishes conditions for 
chemical reactions. Further process of decomposition of excited 
species does not depend on the presence of small amounts of 
inhibitors, Consequently the composition of stable radiolysis 
products hard ji y ¢ h anges, Acknowledgments are expressed 

to N.M.Rytova for her assistance, There are 2 figures, 2 tables 
and 12 references: 5 Soviet-bloc and 7 non-Soviet-bloc, The four 
most recent references to English language publications read as KX 
Follows: Ref.4. F.H.Krenz, Nature, v.176, 1955, 1113: 

Ref.53; M. Burton, S. Lipsky, M.P.Reddy, J. Chem, Phys., v,26, 1957, 
1337; Ref.6: G. Freeman, J. Chem, Phys., v.33, 1960, 71; 

Ref.7:; D.R.Kalkwarf, Nucleonics, v.18. no.5, 1960, 76. 
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(Institute of Petrochemical Synthesis AS USSR) 
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enn Go - 
Pras The action of gamma radiation on axide catalysts and on 


eolalyub-ndsgrbed hydrocarbon systems 


rbnlookeaLn: Heierabtivnyy zhurnal. Khimiya, no. 4, 1962, 65-65, abstract 
ABA79 (Tr. Tashkentsk. konferentsii po mirn. ispol'zovaniyu 
atomn. energli, v. 1, 1959. Tashkent, AN T255R, 1961, 
191-192) 
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pectra of electron paramagnetic resonance ,epr; of the follow#- 


ta were studied before and after irradiation with ~1.25 Mev . 
J-quanta;: ALjO33 aluminosilicate for cracking; alumino-aolybdenum; oe 
: ae 
&O-activated alumino-chromium; MoS. and cobaltic alumino-molybdenun. s 
Tne epr spectra of irradiated catalyst-hydrocarbon systems were also 25 
investigated. in epr signal was obtained before irradiation in the case mG 
of alumino-chromium catalyst. All the other catalysts except MoS. gave 
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an epr Signal after irradiation. The adsorption of heptane on HoS, gave 


rise to two maxima, situated on both sides of the g-factor 2.0033. The 
adsorption of hydrocarbons on other catalysts did not alter the epr 
eu After irradiation of catalyst-hydrocarbon systems, a signal with 
<2 appears. This is, in the authors opinion, evidence of electron 
tnberactlen between the hydrocarbons radiolyzed in the adsorbed state end 
the surface of the catalyst. [Abstracter' s note: Complete translation.] 
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avUERUROS Polaz, L. S. and Shehervakova, va. 3, 


Sib ies Hoy temperature radiolysis of hexane and cyclohexane in 
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fge Jo 


Vit’ Bie paper is ihe first in m series in Wich the authors in- 
Viwbigate the povsioiiity of acceptors of excitation inhibiting the 
forveation vr free radicals after irradiation in the solid phase at 
4.120, ; 74 ‘ Por. , ; 
-T30°U~. ameil amounts (10 -~5x WwW? ii) of the excitation accep- 
a, 


bara (benwene and dibenzylsuifide) were added to n-hexane and cyclo- 
huNane; the meun distance between molecules of the sduditives was in 
the range of 60 ~ zuUv R. @he specimens were irradiated using a 


GoP source With a dose of 20 tir and uPR Spectra were taken at 
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Effect of small additions of excitation acceptor on radical, 
formation in the ~-radiolysis of n.hexane. Neftekhimiia 2 
no.3:339-341 My-Je '62. (MIRA 15:8) 


1. Institut neftekhimicheskogo sinteza AN SSSR. 
(Radicals (Chemistry)) (Hexane) {Gamma rays) 
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H ° ‘ . ede 
: Resp. Eds.t A. V. Topchiyev, Academician, and L. S. Polek, 

Doctor of Physics and Mathematics; Ed. L. T. Bugayenko; 
* Tech Ed.: Ch. A. Zentsel' skaya. 


PURPOSE: This book 1s intonded for physical and industrial chemists. 
4ntcrosted in. the properties’ and -behavior of 3ryvadiated hydro- ~~ 
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ervey 
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COVaRACE: The booa ives a systematic presentation of the results. = 
of rosearch on the radiolysis of hydrocarbons earried out from Ae 
1957 through 1961 at the Laboratory of Radiation Chemistry, 
Institut ‘neftekhimicheskogo sinteza AN SSSR (Institute of Petro- 
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shemical Synthesis, Acadomy of Sciences US 
wesults were obtained for individual compo 
pomoralized and applied to other members 0 
boriea. The following persons participate 


experinents end in writing the text: V. Gd. Boryozidn, 


y. E. Giushnev, Yu. A. Kolbanovekiy, I. H. 


WY, D, Ponov> A. Ya. Temkin, V. D. Timofeyev, HN. %a- Chernyak, - 
y. A. Seakhray, E. B. Shiikhter ,< . Sheherbakova> 

B. M. Reszodev, A. Z. Peryshkina,, HN. M. Rytova, T. A. Tegina, 
Yu. B. Enin, A. M. Brodskty, v. W. Yoyevodsikty, P. Ya. Glazunov, 
B. A. Smirnova, and Yu. L. Khait. References, mainly Soviet 


and English, follow 4ndividual chapters. 
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‘mama Magnetic susceptibility in the system a-Fe,0 


' PEXT A solid soldkion of a-Fe,0, - a-Al 20s was prepared from pure (peas) | 
initial substannes and subjected to X-ray phase analysis. The two-phase 
"range was found to be between 10° e and 85+5 mole% a-Fe 203° The magnetic 


: susceptibility. was: measured stéoeiiee to the Faraday method in fields of 
10-18 koe. y was determined as a function of the composition for tempera- 
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Authors ©;  Gorokhovatskiy, Ya. B.; Rubanik, M. Ya.; Belaya, A. A.3; Popova, Ye. N.; 

aie Kholyavenko, K. M.; and Shcherbakova, G. D. = 
Title |. t Kinetics of catalytic oxidation of ethylene into ethylene oxide in a zone . © 


; exceeding the maximum limit of spontaneous combustion 
Perdodical 1 Ukr. khim.’zhur. 21/6, 714-720, Dee 1955 


Abstract The relation between the rate of reaction and the ethylene and oxygen con-._ 
- . . tents in the basic reaction mixture was investigated in a zone exceeding the . 
maximum limit of spontaneous combustion, It was established that the yield. 
‘does not depend upon the ethylene content in the nixture but increases with —- 
. the increase in the oxygen content of the mixture. The equation governing 
‘the kinetics of oxidation of ethylene over a silver catalyst (in the case of 
rich ethylene mixtures) is presented. The heat of activation for the summary 
- ‘ethylene oxidation process was established at 18 keal/mol. Ten references: 
_ 3 USSR, 1 Austral., 1 Canad., 4 Eng. and 1 USA (1945-1954). Tables; graphs. | 


Institution : Acad. of Sc., Ukr. SSR. Inst. of Phys. Chem. im, L. V. Pisarzhevskiy 
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AUTHOR: Shenerbakova, G. VY. 

YITLE Activity of glutamina decarboxylase und content of y-amino- 
butyric ascii in the brain of rats, unier different functional 
econditiong jue to increased oxygen pressure 

PERTODICAL: Akademiya naux S3SR. Doklady, v. 146, no. 5; 1962, 1273-1215 Lt 

TSX: Decarvoxylation and the content of y-aminobutyric acid (I) were V 


studied in groups of 10 - 30 rats under o, pressures from 4 to 6 atm which 


caused alterations from twilight states up to heavy spasms; also in 0.1 g/kg 
parbamyl narcosis and under the combined influence of narcosis and 05° The 


0, effect was investigated in intact rats and in prain homogenates ir 


onospnate buffer oH 6.4. Decarboxylation was determined using the Warburg 
sapparatug and the content in I was measured by paper chromatography. After 
30 min action of 6 atm Gy on brain nomogenates the activity of glutaminic 
acid decarboxylase (Ii) decreased by 23.8%; whereas the total decarboxylase 
activity increased by 22.7; In intact animals, the activity of II de- 
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TITLE: Polymers with a conjugated system. Polymerization |of 
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readily at 20-——-70C; at an AlL/T£ molar ratio of 1, yellow-orange Baer ie 

polymers were formed (paramagnetic center :concentration, about 1017 | 
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containad 1,3 ,5-triphenylbenzene, whereas, no noticeable amounts “of. ; 
1,3; 5-derivatives of benzene were produced in thermal polymerization 
Both catalytic and thermal PA polymers were resistant to the effect 
of atmospheric oxygen up to 300-400C. Neither readily undergoes 
electrophilic addition (bromination), hydrogenation, or adduct” 
formation with maleic anhydride.7 In bromination, substitution. pre 

| vails over \addition, indicating the “aromatic character" of tke _- 

- polymers. IR spectra of bothtypes of polymers are identical, =. 
‘essentially conform to the spectrum.of polystyrene,!fand-do not. ‘shov 

. the presence of 1, ansebetteere’ phenyl. range in t PRPS 3 Orig. 
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KISELEY, A.V.; MIKOS, N.N.; ROMANCHUK, K.A.; SHCHEHBAKOVA, K.D. 


Thermodynamic properties of adsorption fiims on silica gel. ‘Rnur.fiz. 
khim, 21 no,1021223-1236 0 'b7, (MLB 7:1) 


1, Moskovekiy gosudarstvennyy universitet, Laboratoriya adsorotail 
kafedry fiszicheskoy khimii,. Moscow, 
(Adsorption) (Silica) 
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USSR/Chenistry ~ Adsorbents Jan 1948 
Chemistry -— Carbons, Active 


"Adsorption Properties and the Structure of Adsorbents: il, Adsorption in Active 
Carbon Solutions of Widely Varying Concentrations," 0, M. Dzhigit, A. V. Kisselev, 
MN. G. Terekhova, K. D. Shcherbakova; Moscow State U; Lab of Adsorptiom, Acad 
Sci USSR; Inst of Phys Chem, Moscew, 11 pp 


"Zhur Fiz Khim" Yol XXII, No 1 


Study general types of adsorption isotherms of surface active substances found in 
solutions of weak adsorbent soluble materials. Adsorption of mixtures of water and 
acid or alcohols passes through maximum and decreasas, Subdivision and cyclization of 
the adsorbent molecules decreases the degree to which they can fill the micropores 

of the carbon being studied. Submitted 14 May 194 
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SHCHERBAKOYA, K. D. 
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’ ‘ 
General and Physical Chemistry re ’ 
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of Risorpbion of Liffsreat Vasors on Silica Gel, "HN. U. Avgul'y 


wan nw oe toby 


"| VW. Kiselev, K. 0. Shehervakova, Hoscow State U imeni ii. ¥. 


eS 
treet 2 


st Phys Shem Acad cecil US2 


“hur Fia Khin, Yol 26, No 7, pp 977-985 


The isotherms of adsorption of n-heptane, methy ‘L alcohol and water vapor on coarsely 
porous pure silica cel were studied. All these isotherns have a reproducible 
hysteresis under high vapor pressures and, in the case of §. he adsorption of vapors 

of polar sucstances, a nonreproducit cle nysteresis when the vapor tension is low, The 
reproducible sorption hysteresis at comparatively high pressures is solely dependent 
on the capillary condensation of tne vapors in the silica «el pores and is independent 
of the nature of the vasor. The nonreproducible hysteresis at comparatively low 
pressures, noted es tne adsorption of netnyl alcohol and water vapors,oceurs wien 
there is partial chenosorytion. Durin; the adsorption of heptane vapors there is 

no such hys seresis. ; 2ecause the adsorption is purely physical. The isotierss obtained 
Por vrimary adsorption correspond in all instances essentially to physical adsorption. 
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° DETERMINATION OF ACTIVE HYDROGEN BY GRIGNARD’S 
Cohe IN AN ATMOSPHERE OF CARBON DIOXIDE. 


 Yewebor Qs al. ipredelenii “predelenti activnogo vodoroda reaktivem Grin’ yarav 
db. atmosfere uylekialogo gaza.) A, P. Terent’ey aud a D, . 
~ibehecbakova.~ Translated by G, Belkov from hur, Obs bs shehert 

i v-F onl) ISA Xhtm- 10,-20w ~6(1940), ios: Mp. (TT-376) 

“A method haa been developed for determining active H 
with a Grignard reagent In an atmusphere of CO,, The 
methane fa Nberated in the reaction veagel and transferred 
to an axotometer with a stream of CO,, ‘The amount of Ci, is 
measured with an eudiometer. The results of the analysis of 


-eere =O ae 


Organic compounds for activated H are tabulated. (J.S.R.) a4 
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. Determination of the adsorption isotherm and the dif- 

ferential heat of adsorption of water on ‘ 

C 1, O. M. Dzhigit, A, V. Kiselev, and sop | 
icherbakova { Ve : “ 
y Akad. Nowk S.S.S.R, rf 1963); ef. CA. F id 

49, 183604,—Curbon black (C 97.9, 100.7%, 0 1.4%) was: 

ne | me * ; 


ve evacuated to a Pressure of 5 X 10-* min. at 280°, aud the - © . 


adsorption and desorption isotherms and heats of adsa 


_ therms did not coincide and were characteriz : 
' points of inflection at P/Ps 20.5, 4321.1 milllimel./z, and: / 
m i adore /Pr ithe elatve : 7 


’ Values of advorption Were also caled. in terms ofa = o/s, 
iwhere ¢ ow 12 sq. mm./g. The Nencoineidence of ad. : 
Sorption and desorption isotherms Was attributed to a slow | ) s 


- Process of swelling, Calorimetric detn. of the differential : 
heat of adsorption Qa (cf. Kiseley, o al., C.A. 43, 6871d) | 
" Bave values of 0, = iQ, 5 keal./mol. (a <'1.97 tnillimol. a} : 
and Q, = 10. keal./mol. (a > 1.97 mnillimal./g, e 
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' ‘Avgal, O..M. Dzhigit, A,X v, and K. D. Sficherbakovs 
One. je Gun. y y } — ' 
; heat of absorption of MeOH on C black are determined at 19° and_ 
i pressures up to the saturated v.p. of MeOH. ‘The curves obtained 
i 3 be divided iat several 


‘by: ermal ie 
, active centres, Eraation of a ‘ mobile ’’ monolayer, formation of : 
\ a" compact.” yer an of a second layer, an formation of the. 
j third and further layers with heat of adsorption D reened heat, 

of condensation of MeOH. S. K. LACHOWICS. | 
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Card 1/2 Pub. 22 - 24/51 
Auth ; : } 
ors t Avgul', N. N.3 Dzhigit, 0. M.; Kiselev, A. V.3 and Shcherbakova, K. D. 


Title i . 
$ The isotherm and the neat of adsorption of water vapors over carbon 


Periodical & nok, an sssp 101/2, 285-288, Mar 11, 1955. 


Abstract ’ The isotherm and the heat of water vapor adsorption were investigated for 
a finely porous sugar carbon activated in a CO, stream at 1000°. Results 
indicate that the monomolecular water adsorption on the oxidized surface 
is followed by capillary condensation in the pores, ; 


Institution : ala Sc. USSR, Inst. of Phys. Chem. and the M. V. Lomonosov State Univ. : 


Presented by: , Academician M. M. Dubinin, October 5, 1954 
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SHCHERBAKOVA, K.D.; SLOVETSKAYA, K.1I. 


Adsorption properties of silica gel as influenced by a chemical mo- 
dification of its surface. Dokl.AN SSSR 112 no.4:855-858 D '56, 
(MLRA 10:2) 


1. Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova. Pred- 
stableno akademikom M.M.Dubininym. 
(Silica gel) 
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AUTHORS: . .Gerasgimov, Ya I., Shcherbakova, Z. D. SOV/76-33.-3-41/41 


TITLE; 9° 1 Andrey Vladimirovich Kiselev (On His 50th Bae Cease 50: Setiva 
: so dnya rozhdeniya) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33. Nr 3. pp 740-744 
(UssR) A cee 


ABSTRACT: On November 28. 1958 A. V. Kiselev celebrated his 50th birth- 
apt day. He holds the title of Dector cf Chemical Sciences and 

Professor of Moskovskiy gosudarstvennyy universitet. (Moscow 
State University). is a great expert in physizal chemistry 
and devotes himself primarily to the investigation of ad- 
sorpti on. In 1943 he founded the laboratoriya.adsorbtsii 
na ‘khimicheskom fakul'tete "°U (Laboratory for Adsorotion at 
the Chemical Department of 27) where scientific research 
work is performed in tw. Erisotpa. cirections, the development 
of methods for investigating tne structure of highly disperse 
substances and their application as adsorbents. and catalysts 
as well as investigations of the dependence of adsorption and 
energy of edsorptive forces on the chemical nature of the 
surface and structure of adsorbents as well as.the study of 

Gard 1/2 7 the properties of the substances to be adsorbed. . 
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Andrey Vladimirovich Xiselevy (On His 50th Birthday} ~SOV/76-33 -3-41/41 


Besides a large number of scientific papers (about 150) 
published by A, Vo Kiselev, mention is-to be.made of his 
scientific and organizing activities. Several All-Union con~ 
ferences were held on his initiative: on adsorption in 1949, 
on methods of the chemical investigation of highly disperse 
and porous bodies in 1951 as well as on the chemistry of 
surface compounds in 1955. He participated in the reorganiza-. 
tion of Moskovskiy universitet -(Moscow University) as a chair~ 
man of the Tsentral'naya komissiya po stroitel'stvu i oborudo- 
vaniyu (Central Committee for Construction-and Equipment) and 
of the Nauchno-tekhnicheskiy sovet MGU (Scientific-technical 
Council of MSU) and the Khudozhestvennaya komissiya (Committee for 
the Arts). For his fruitful work he was awarded the orden 
Trudovogo Krasnogo Znameni (Reo tabec Banuer two medals 
and gratitude was repeatedly expressed to him coram publican. 
Further, he was awarded the pervaya premiya im, KM. V. Lomono- 
sova (First Prize imeni M. V. Lomonosov), the vtoraya premiya 
im. D, Iz. Mendeleyeva (Second Prize imeni D. I. Mendeleyev) 
and the premiya Prezidiuma Akademii nauk SSSR (Prize of the 

7 Presidium of the Academy of Sciences USSR). There is 1 figure. 

tard -2/2 
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5(4 S0V/20~124-3-35/67 

AUTHORS : Kiselev;,; a-¥., Kovaleva; Ne V., Korolev..4. Ya..Shcher 

TITLE: The Chemical Modification of the Surface of Adsorbénts and 
Ts3 Influence on Adsorption Properties (Khimicheskoye 


modifitsirovaniye poverkhnosti adsorbentov i yego vliyaniye 
na adsorbtsionnyye svoystva) ; 


PERIODICAL: Doklady Akademii nauk SSSR, 1959,;:Vol 124, Hr 3, pp 617-620 
(USSR) 


ABSTRACT : fhe present report deals with the chemical modification and 
variation of the adsorption properties of silica and graphite 
bodies. Highly dispersive silica aerosil and gas-black are 
used for this purpose. This modification was carried out 
for the purpose cf rendering silica hydrophobic and of making’ 
soot hydrophilic. The first part of this paper deals with the 
modification of silica. Silica with a hydrated surface ad- 
sorbs polar substances well. By a reaction with silicon-organic 
compounds it is possible to modify the nature of their sur- 
face essentially in the direction of attaining a stable hydro- 
phobic state, which is of practical interest for the applica- 
tion of silica as filling media for polymeric materials and 
as a thickening medium for lubricants. The modification con 
sisted of a reaction of silica hydroxyl with trimethyl chloro- 

Card 1/4 silane according to the scheme 
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j i 
) CH, - a) CH 
| 3 | |? 
a ote ~OH+C1-Si- -CH,-» -0-Si- -0-Si—CH, +8C1 
| | 
fe) CH re) CH 
| 3 | 3 


Aerosil with a surface of about 150 n° /g was treated for 
eight days at a temperature of 20° with saturated trimethyl . 
chlorosilane vapor or with its solution in benzine. The 
greatest difference in the isothermal lines of adsorption. 
is observed in steam. The adsorption of steam on a modified 
sample is several dozens of times lower than in the case 
of a normal sample. The isothermal line of the adsorption 
of steam on a modified sample is reversible, and it is 
not modified even after several months of contact with 
water, which is indicative of the strength of the surface 
compound formed. The second part of this paper deals 

Card 2/4 with the formation of carbon tlack. The adsorption proper- 
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. s0¥/20-124-3 -55/67 
The Chemical Modification of the Surface of Adsorbents and 33 Influence 
on Adsorption Properties 


ties of soot with respect to many adsorbed substances, especial- 
ly with respect to polar ones. depend on the quantity of 
oxygen they contain. The authors modified gas black for the 
purpose of further graphitization. By annealing at more than 
4500 the acid surface compounds are destroyed, the growth 
of graphite crystallites is promoted (chemical and crystallo- 
chemical modification) and the adsorption cf the vapors of 
water, methanol, ammonia, methylamine, gulfur dioxide and 
other polar substances is considerably reduced. ‘hermal 
treatment, especially at temperatures of more than 2500 , 
makes the soot surface more homogsneous and prevents the 
adsorption of non-polar substances. Such a treatment of soot 
also increases its hydrophobic properties. An increase of the 
affinity of soot to polar substances, especially water, is 
of practical interest for polygraphical pigments and also 
for other polygraphically important cases. Also the nature 
of the surface and the colloid-cnemical properties cf scot 
Card 3/4 are considerably modified by the oxide-treatment. The modi- 
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S0V/20-124-3~35/67 
The Chemical Modification of the Surface of Adsorbents and Their Teluence 
on Adsorption Properties 


fication of soot also modifies the adsorption of steam con- 
siderably. The variations of the corresponding isothermal 
lines are discussed. The double hysteresis found on this 
occasion is typical of the superposition of two phenomena, 
viz chemosorption and capillary condensation. The thermal 
treatment of soot and its oxidation in the liquid phase is 
able to modify soot to such an extent that the adsorption 
of steams on it is modified by dozens and hundreds of 

times of its amount. There are 2 figures ard 25 references, 
12 of which are Soviet. 


PRESENTED: September 6, 1958, by M. M. Dubinin, Academician 


SUBMITTED: September 5, 1958 
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AUTHORS: Kiselev, A. V., Korolev, A. Ya., Petrova, R. S., and 


Shcherbakova, K. D. 
Ort : 
TITLE: | Effect of the Degree of Chemical Modification of the Silice 
: Surface With Tetramethyl Chloro Silane on the Adsorption of 
Nitrogen- and Krypton Vapors 


PERIODICAL: Kolloidnyy zhurnal, 1960, Vol. 22, No. 6, pp. 671-6793 


TEXT: The authors of the present paper studied the effect of the silice d ; 
surface modification on the adsorption of nitrogen- and krypton vapors: 
They achieved a considerable reduction of the interaction energy 

adsorbate - adsorbent by substituting trimethyl silyl groups for the 
“hydrogen of the hydroxyl groups on the silicon dioxide surface. The 
adsorption of nitrogen- and krypton vapors was studied on five Aerosil 
samples. Aerosil is a non-porous, highly disperse silica which was treatei 
with trimethyl chloro silane vapor or solution in benzine. To obtain | 
samples modified as completely as possible, Aerosil is hydrated for 1¢.5 
hours in the autoclave at 350 C and 169 atm with water, and then treated 
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gith c1si(CH,),. This ied to an up to 90% occupation of the Aerosil 
surface with Si(CH,); groups. The adsorption isotherms of nitrogen and 


krypton vapors were plotted at temperatures of liquid nitrogen. The 
adsorption of the two substances was found to be reduced by modifying 

the silica surface with trimethyl silyl groups. The krypton adsorption 
eonsiderably decreases at a high degree of mcdificavion. Also the shape 

of the adsorption isotherms varies i.e., they are less bent. The isotherms 
for the above vapors are plotted in coordinates of the BET equation. It 
may be seen from it that owing to the reduction of the absolute adsorption 
quantity the BET equation is less satisfied, because with the less intense 
interaction of adsorbate - adsorbent, the interaction of adsorbate ~- 
adsorbate must not be neglected any longer. The specific surface for 
non-modified silica samples may be determined by the BET method, e.g. 

dn the basis of the nitrogen vapor adsorption. For modified samples, 
nowever, the values obtained by the BET metind are too low, It was found 
that the adsorption of nitrogen- and krypton vapors depends on the degree 
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of modification to such an extent that the BED method is not applicable 
for determining the specific surface of considerably modified samples. 

The adsorption isotherms obtained for the nitrogen and krypton vapors were 
compared with the isotherms previously obtained (Refs. 6,710) for varers 
of n-hexane, benzene, methanol, and water (Fig. a) Modification was shown 
to effect «2 considerable reduction of adsorption in all adsorbents. Fig. 4 
illustrates the approximate course of the adsorption decrease at 

p/o_ = 0.1 with increasing occupation @ of the surface by Si(CH,), groups. 


<! 
. 


s 
P. Dreving is thanked for developing a volumetric apparatus, and _f 
- G. Aristov for plotting the adsorption isotherms of nitrozen. There are ~ 
igures, 3 tadles, and 35 references: 22 Soviet, 5 British, 1 US, ana 
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Gas chromatography in glass capillary colums with a chemically 
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(MIRA 14:7) 
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AUTHORS: Vasil'yeva, V. S., Kiselev, A. V., Nikitin, Yu. S., 
Petrova, R. S., and Shcherbakova, K. D. 


TITLE: Graphitized carbon black as adsorbent in gas chromatography 
PLRIODICAL: Zhurnal fizicheskoy khimil, v. 35, no. 8, 1961, 1889 - 1891 


TEXT: In the work under consideration, the authors made use of 
geometrically and chemically modified silica gel as the carrier of another 
solid body. Thermal types of carbon black annealed at ~w 3000°C are high- 
disperse bodies with a very homogeneous surface. Their absolute adsorp- 
tion values are much greater than those of other adsorbents. Tablets are 
difficult to produce without binding agents. Therefore, the carbon black 
is introduced into the large pores of the solid carrier. Thus, a powdery 
adsorbent with homogeneous surface may be introduced into the column. The 
carrier should be a large-porous body with thermally and chemically stable / 


and very poorly adsorbing surface, In the present case, the authors used 
large-porous silica gel with a very small surface covered by chemically 
grafted trimethyl silyl groups. A 2-hr hydrothermal treatment in the 
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autoclave at 350°C reduced the silica gel surface to 15 m/e; the 
enlargement of skeleton globules and pores was established by electron 
microscopy. Further grafts of trimethyl silyl groups on the silica gel 
surface according to I. V. Borisenko led to a sharp decrease of adsorption. 
“18% blown out and sieved graphitized thermal carbon black T34{Ts 1) 

(3000° C) was then introduced into the pores. The silica gel was thereupon 
introduced into the column chromatograph, where it was heated for 2 hr in 
the nitrogen flow at 150°C. Graph a) in the figure shows chromatograms 

of vapor mixtures of benzene, acetone, and n-hexane on geometrically 
modified silica gel with hydrated- surface; 6) shows chromatograms cf these 
three individual vapors on silica gel modified with trimethyl silyl groups; 
and 6) chromatograms of the mixture on silica gel modified with carbon 
black at different temperatures. The succession of peaks was, however, 

the inverse compared with silica gel with hydrated surface. The acetone 
peak had a pronounced tail due to reaction between carbonyl groups and 
accessible hydroxyl groups of the silica gel carrier. The form of benzene- 
and n-hexane peaks corresponds to the form’of curves illustrating the 
adsorption heats as functions of the form of adsorption isotherms. The 
peaks become narrower at higher temperatures. According to theory, the 
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ratio between band width and retardation time is conserved. A study of 
chromatograms of individual benzene and hexane vapors at five tenperatures 
allowed estimating their adsorotion heats on carbon black from the 
dependence of logarithm of reardation time versus inverse temperature; 
results were consistent with calorimetric data. The combination cescribed 
is well suited for gas chromatography as well as for a rapid physico- 
chemical analysis of the utilized powders alike. Silica gels modified in 
this way can also serve as carriers of steady liquid phases. There are 

i figure and 6 references; 3 Soviet-bloc and 3 non-Soviet-bloc. The two 
references to English-language publications read as follows: Ref. 3: 

J. Bohemen, Stanley H. Langer, R. H. Perett, J. #. Purnell, J. Chem. Soc., 
2444, 1960. Ref. 5: F. P, Eggertsen, H. S. Knight, S. Groennings, Analyt. 
Chem., 28, 303, 1956. 


ASSOCIATION: Laboratoriya adsorptsii i gazovoy khromatografii Kiimicheskogo 
fakul'tteta Moskovskogo gosudarstvennogo universiteta in, 
M. V. Lomonosova (Laboratory for Adsorption and Gas / , 
Chromatography of the Chemistry Division of lioscow State / 
University imeni M. ‘V. Lomonosov) 
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Card 3/§ 
3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910003-0" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548910003-0 


Tan i a at tes ae oe ~ 


$/020/61/136/001k/018/026 
B028/B060 


AUTHORS: Vasiltyeva, V. S., Drogaleva, I. V., Kiseleve, A. Ve, 
Korolev, A. Vas, and Shcherbakova, K. D. 

TITLE: Geometrical and Chemical Modifications of Silica Gel for 
Purnoses of Gas Chromatography 


PERIODICAL: . Doklady Akademii nauk SSSR, 1961, Vol. 136, No. h, 
pp. 852-855 


TEXT: The present paper deals with the crystalline and the chemical 
modifications of Si0,. Silica gel of the type LUCK (ShSK) served as the 
initial material. Industrial silica gel was washed with diluted hydro- 
chloric acid (1:1) for the purification of iron and other metal ions 
(up to the negative reaction with ammonium thiocyanate, and with 
distilled water for the vurification of Cl ions (up to the negative 
reaction with silver nitrate). This purified GV\(SI) silica gel had an 
inhomogeneous surface and constituted the initial material for the 
further modification exoeriments. For the crystalline modification, SI 
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Silica Gel for Purposes of Gas Chromatography 3028 /B060 


was heated with water in the autoclave at 275°C for 19.5 hours. The 
resulting product was CI (SG) silica gel. Type CIM(SGM) was obtained by 
treating SG with liquid trimethyl chloro silane. The analysis of SGM for 
C content showed that 100 A of the SGM surface contained 1.22% C, Leo, 
on an average, 2.7 trimethyl chloro silyl groups. This corresponds to a 
coating by organosilicone film of an almost maximum density. Prior to the 
adsorption experimants, the samples were heated for a fairly long time 

in vacuum adsorbers in small suspended quartz crucibles at 150°C and a 
pressure of 1*1077 mm Hg. In the. range of pressure ratios of P/P, from 0 
to 1, isothermal lines were obtained for the adsorption and the 
desorption of benzene vapor. In the case of SG the dsothermal line 
deviates sharply toward the lower right gide. With the beginning of the 
capillary condensation the hysteresis curve shifts from p/p, = 0.2 for SI 
to p/pg = 0.75 for SG. At p/pg 2 0.1, the, benzene adsorption a on SI and 
SG equals 2 mole /m* » whereas a= 0.1 mole/me for SGM, In other words, the 
benzene adsorption drops to the 20th part with the chemical modification 
(SCM). Experiments with SGM were conducted jointly with R. S. Petrova, 
N. Ya. Smirnov, V. I. Kalmanovskiy, N. Balakhnina, and Ya. I. Yashin. 
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Experiments concerning the possibilities of application of SGM for 
chromatography were made with a chromatograph of the firm Griffin and 
George, featuring a colum hmm in diameter and lm in length. Benzene was 
kapt in the column at normal temperature for 30 min. At 82°C, the time for 
benzene was 12'hO", and 1'50" for hexane. For benzene-hexane separations 
by gas-adsorption chromatography, the silica gels used were impregnated 
with silicon E -301 (Ye-301). As may be seen from Fig. 2 (2Band 2 B) 
benzene~hexane mixtures are more quickly distributed by the method of gas 
adsorption than by the gas-liquid method. There are 2 figures, 1 table, 
and 9 Soviet references. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry, Academy of Sciences USSR). Moskovskiy 
gosudarstvennyy universitet im. M. V. Lomonosova (Moscow 
State University imeni M. VY. Lomonosov) 

PRESENTED: December 28, 1960, by D. I. Shcherbakov, Academician 

SUBMITTED: July 25, 1960 
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